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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  for  Phase  I  investigations.  Copies  of  these 
guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  investigation  is  to  identify  expedi¬ 
tiously  those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  available  data 
and  visual  inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a  Phase  I  investigation; 
however,  the  investigation  is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition  of 
the  dam  is  based  on  observations  of  field  conditions  at  the  time  of  inspection 
along  with  data  available  to  the  inspection  team. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is  evolutionary  in 
nature.  It  would  be  incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some  point  in  the 
future.  Only  through  frequent  inspections  can  unsafe  conditions  be  detected 
and  only  through  continued  care  and  maintenance  can  these  conditions  be 
prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  guidelines,  the 
spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum  Flood"  for 
the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  the  need  for  more  detailed 
hydrologic  and  hydraulic  studies,  considering  the  size  of  the  dam,  its  general 
condition,  and  the  downstream  damage  potential. 


SECTION  1 
SECTION  2 
SECTION  3 
SECTION  4 
SECTION  5 
SECTION  6 
SECTION  7 


Appendix 

A 

B 

C 

D 

E 

F 


NDI  ID  No.  PA-00090,  DER  ID  No.  64-1 
PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


Contents 


Description  Page 

Brief  Assessment  of  General  Condition 

and  Recommended  Action . iii 


-  Project  Information . 

-  Engineering  Data . . . 

-  Visual  Inspection . 

-  Operational  Procedures . 

-  Hydrology  and  Hydraulics . 

-  Structural  Stability . 

-  Assessment,  Recommendations,  and 

Proposed  Remedial  Measures . . . . . 13 


APPENDICES 

Title 


Checklist  -  Visual  Inspection. 
Checklist  -  Engineering  Data. 
Photographs. 

Hydrology  and  Hydraulics. 
Plates. 

Geology. 


PHASE  I  INSPECTION  REPORT 


NATIONAL  DAM  INSPECTION  PROGRAM 

BRIEF  ASSESSMENT  OF  GENERAL  CONDITION 
AND 

RECOMMENDED  ACTION 


Name  of  Dam:  Reservoir  No.  7  Dam 
NDI  ID  No.  PA  00090 
DER  ID  No.  64-1 

Size:  Small  (Height:  12.9  feet}  Storage:  134  acre-feet) 

Hazard  Classification:  High 

Owner:  Farview  State  Hospital 

Comnonwealth  of  Pennsylvania 

State  Located:  Pennsylvania 

County  Located:  Wayne 

Stream:  Racket  Brook 

Date  of  Inspection:  5  November  .980 


i 


j 

3 


i 

1 

i 


Reservo ir  No .  7  Dem 


The  visual  inspection  and  review  of  available  design  and  construction  data 
indicate  that  Reservoir  No.  7  Dam  is  in  fair  condition.  In  accordance  with 
the  guidance  provided,  the  Spillway  Design  Flood  (SDF)  ranges  between  1/2  the 
Probable  Maximum  Flood  (PMF)  and  the  full  PMF.  Based  on  the  extent  of  down¬ 
stream  hazard  for  the  dam,  the  SDF  selected  for  this  facility  was  the  one-half 
the  PMF. 

The  hydrologic  and  hydraulic  computations  indicate  that  the  combination  of 
reservoir  storage  and  spillway  discharge  capacity  will  pass  MX  of  the  PMF 
prior  to  overtopping  the  embankment.  The  dam  was  judged  noc  to  fail  under  1/2 
PMF  conditions.  Therefore,  in  accordance  with  the  recommended  criteria  for 
Phase  I  inspections,  the  spillway  for  Reservoir  No.  7  Dam  is  considered  to  be 
inadequate,  but  not  seriously  inadequate. 

The  following  recommendations  should  be  implemented  without  delay: 

1.  The  owner  should  immediately  retain  a  qualified  professional  engineer 
to  perform  detailed  hydrologic  and  hydraulic  studies  to  determine  remedial 
measures  necessary  for  providing  adequate  spillway  capacity  for  this 
facility.  Alternatively,  the  low  areas  of  the  embankment  could  be  raised  to 
elevation  1803.3,  and  the  debris  cleared  from  the  spillway  weir  to  provide  a 
capacity  of  58X  of  the  PMF. 

2.  The  spillway  wingwalls  and  discharge  channel  walls  should  be  repaired 
and  all  debris  cleared  from  in  front  of  the  spillway  weir  and  from  the 
discharge  channel. 

3.  The  operational  condition  of  the  outlet  works  should  be  determined  and 
necessary  maintenance  performed,  including  clearing  the  obstructions  from  the 
discharge  end  of  the  conduit. 

4.  The  trees  should  be  cleared  from  the  left  abutment  area. 

5.  The  right  abutment  area  should  be  protected  from  erosion  at  the 
discharge  point  of  a  natural  drainage  ditch  on  the  reservoir  slope. 

6.  A  formal  surveillance  and  downstream  emergency  warning  system  should 
be  developed  for  use  during  periods  of  heavy  or  prolonged  precipitation. 

7.  An  operation  and  maintenance  manual  or  plan  should  be  prepared  for  use 
as  a  guide  in  the  operation  and  maintenance  of  the  dam  during  normal  and 
emergency  conditions. 
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Read  voir  No.  7  Dam 


8.  A  schedule  of  regular  inspection  by  a  qualified  engineer  should  be 
deve loped . 


APPROVED: 


DEPARTMENT  OF  THE  ARMY 

BALTIMORE  DISTRICT,  CORPS  OF  ENGINEERS 
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JAMES  W.  PECK 
Colonel,  Corps  of  Engineers 
^  District  Engineer 

DATE:  /  'S'*  ^ 


SECTION  1 


PROJECT  INFORMATION 


1.1  General 


a.  Authority.  The  Dam  Inspection  Act,  Public  Law  92-367,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  program 
of  inspection  of  non-federal  dams  throughout  the  United  States. 


b.  Purpose.  The  purpose  of  this  inspection  is  to  determine  if  the  dam 
constitutes  a  hazard  to  human  life  and  property. 

\ 

1 . 2  Description  of  Project. 


a.  Description  of  Dam  and  Appurtenances.  Reservoir  No.  7  Dam  is  an 
earthfill  structure  appproximately  12.9  feet  high  and  300  feet  in  length 
(including  spillway).  The  30  foot  wide  jpillway  is  an  uncontrolled  sharp- 
crested  concrete  weir  located  near  the  right  abutment  of  the  dam.  The  outlet 
works  consist  of  a  10  inch  diameter  cast  iron  pipe  through  the  embankment  with 
a  sluice  gate  control  on  the  upstream  end,  and  a  gate  valve  near  the  down¬ 
stream  toe. 


NOTE ;  All  elevations  in  this  report  are  referenced  to  assumed  spillway  crest 
elevation  taken  from  U.S.C.S.  Quad  Sheet,  Waymart,  Pa. 

b.  Location;  Canaan  Township,  Wayne  County,  Pennsylvania  r<. 

U.S.G.S.  Quadrangle  -  Waymart,  Pennsylvania  ••  < 

Latitude  41°  34.9';  Longitude  75°  27.3' 

Refer  to  Plates  E-I  and  E-II. 

c.  Size  Classification:  Small:  Height  -  12.9  feet 

Storage:  134  acre-feet. 

d.  Pazard  Classification:  High  (Refer  to  Section  3.1.e). 

e.  Ownership:  Farview  State  Hospital 

Commonwealth  of  Pennsylvania 

f.  Purpose:  Water  Supply. 

g.  Design  and  Construction  History:  No  information  exists  on  the 
original  design  and  construction  of  this  dam.  The  spillway  and  embankment 
were  revised  sometime  after  1952  in  accordance  with  plans  developed  by  the 
firm  of  Von  Storch,  Evans,  Scandale  and  Burkavage,  Waverly,  Pennsylvania. 
Refer  to  Appendix  E  for  copies  of  these  plans.  A  PennDER  inspection  report 
dated  8  April  1965  stated  the  dam  was  in  "OK"  condition. 

h.  Normal  Operating  Procedure.  The  reservoir  is  normally  maintained  at 
or  near  the  level  of  the  spillway  crest,  but  fluctuates  depending  on  the 
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degree  of  pumping  done  for  water  supply  draft.  Large  inflows  are  discharged 
through  the  spillway  section. 


Pertinent  Data. 

a. 

Drainage  Area  (square  miles) 

From  files: 

0.35 

Computed  for  this  report: 

0.33 

Use : 

0.33 

b. 

Discharge  at  Damsite  (cubic  feet  per  second) 

Maximum  known  flood 

Unknown 

Outlet  works  with  maximum  pool 

(El.  1802.9) 

9 

Spillway  with  maximum  pool  (El. 

1802.9) 

324 

c. 

Elevations  (feet  above  mean  sea 

level) 

Top  of  Dam 

1802.9 

Normal  pool 

1800.5 

Spillway  Crest 

1800.5 

Outlet  Works 

Upstream  invert 

1790.5 

Downstream  invert 

1790.0 

Streambed  at  toe 

1790.0 

d. 

Reservoir  Length  (feet) 

Normal  pool  (El.  1800.5) 

1400 

Maximum  pool  (El.  1802.9) 

1500 

e. 

Storage  (acre-feet) 

Normal  pool  (El.  1800.5) 

95 

Maximum  pool  (El.  1802.9) 

134 

f. 

Reservoir  Surface  (acres) 

Normal  pool  (El.  1800.  ) 

15.0 

Maximum  pool  (El.  1802.9) 

17.0 

g* 

Dam 

Type 

Length 

Earthfill 

300  feet 

(including  spillway) 
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Top  Width 

Haight 
Sida  Slopes 
Upatream 
Downstream 
Zoning 
Cutoff 
Grouting 

h.  Outlet  Works 
Type 

Closure 


i.  Spillway 
Type 

Location 

Length 

Crest  Elevation 
Freeboard 
Approach  Channel 


Varies,  9  feet  to 
14  feet 
12.9  feet 

1V:1.3H 

1VJ2.7H 

None 

None 

None 


10  inch  cast 
iron  pipe 
10  inch  sluice 
gate  on  u/s  end; 
gate  valve  in  manhole 
near  d/s  toe. 


Sharp-crested 
concrete  weir. 

Near  right  abutment. 
30  feet 
1800.5  M.S.L. 

2.4  feet 
Reservoir 


Discharge  Channel  Rectangular  concrete 

channe 1 . 

°£jd3e  None 
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SECTION  2 


ENGINEERING  DATA 


2.1 


The  available  data  for  Reservoir  No.  7  Dan  consists  of  files  provided  by 
PennDER,  Information  available  includes  an  engineering  report  dated  22  October 
1914,  with  a  general  description  of  the  dam  and  appurtenances,  PennDER  inspec¬ 
tion  reports,  and  various  related  correspondence.  Drawings  dated  February 
1953,  showing  plans,  sections  and  details  of  proposed  modifications  to  the  dam 
are  also  available. 


2.2  Construction. 

No  information  is  available  concerning  the  construction  of  the  dam. 

2 . 3  Operation. 

No  formal  records  of  operation  or  maintenance  are  known  to  exist. 

The  most  recent  PennDER  inspection  indicated  that  the  dam  was  in  "OK" 
condition. 


2.4  Evaluation. 

a.  Availability.  All  available  written  information  was  contained  in  the 
permit  files  provided  by  PennDER. 


b.  Adequacy.  The  available  data,  including  that  collected  during  the 
recent  detailed  visual  inspection,  are  considered  to  be  adequate  to  make  a 
reasonable  assessment  of  the  dam. 


SECTION  3 


VISUAL  INSPECTION 


3.1  Observations . 

a.  General .  The  overall  appearance  and  general  condition  of  Reservoir 
No.  7  dam  is  fair.  Noteworthy  observations  arc  described  briefly  below.  The 
visual  inspection  checklist,  field  sketch  and  crest  profile  are  provided  in 
Appendix  A.  Photographs  taken  during  the  inspection  are  reproduced  in 
Appendix  C. 

The  reservoir  pool  was  1.3  feet  below  the  normal  pool  level  (spillway 
crest)  on  the  day  of  the  inspection.  This  was  apparently  due  to  a  combination 
of  water  supply  withdrawal  and  the  recent  drought.  A  representative  of  the 
owner  was  present  during  the  inspection. 

b.  Embankment .  The  crest  width  of  this  earth  embankment  varies  from  9 
feet  to  the  left  of  the  spillway  to  14  feet  to  the  right  of  the  spillway.  The 
vertical  alignment  of  the  crest  varies  about  0.4  foot  across  the  majority  of 
the  dam  with  the  exception  of  a  low  point  adjacent  to  the  left  spillway 
wall.  This  point  is  C.6  foot  below  the  top  of  the  spillway  wall.  The 
apparent  cause  of  this  low  area  is  settlement  due  to  inadequate  compaction  of 
the  embankment  material  adjacent  to  the  wall.  A  well-maintained  growth  of 
grass  covers  the  entire  crest.  The  upstream  face  of  the  dam  slopes  at  1V:1.5H 
for  the  portion  to  the  left  of  the  spillway  and  1V:5H  to  the  right.  This 
slope  is  protected  for  its  full  height  by  hand-placed  riprap,  which  is  in  good 
condition.  Some  weeds  and  brush  have  been  allowed  to  grow  to  a  height  of  one 
to  two  feet  near  the  crest.  The  downstream  face  slopes  at  1V:2.7H  for  the 
portion  left  of  the  spillway  and  1V:8H  to  the  right.  This  slope  supports  a 
good  stand  of  grass,  although  weeds  are  growing  in  the  vicinity  of  the  toe. 

No  signs  of  instability  or  seepage  were  observed.  Several  trees  are  growing 
at  the  crest  and  on  the  slopes  at  the  junction  of  the  embankment  with  the  left 
abutment.  A  small  natural  drainage  ditch  discharges  onto  the  upstream  slope 
at  the  right  abutment. 

c.  Appurtenant  Structures.  The  outlet  works  for  this  facility  consist 
of  a  10  inch  diameter  cast  iron  pipe  through  the  left  side  of  the  dam.  At  the 
upstream  end  of  the  pipe  is  a  10  inch  sluice  gate.  This  gate  is  mounted  on  a 
concrete  pier  which  extends  to  approximately  the  same  height  as  the  dam.  The 
control  rod  appears  rusted  and  in  fair  condition  above  the  waterline.  The 
location  of  the  operator  is  unknown.  The  height  of  the  concrete  pier  was 
increased  to  match  the  dam  height  when  the  crest  was  raised  about  1953.  This 
is  clearly  indicated  by  a  crack  which  extends  around  the  perimeter  of  the  pier 
at  an  elevation  approximately  equal  to  the  original  dam  height.  This  crack  is 
not  a  concern  at  this  time.  Access  to  the  tower  is  provided  by  two  railroad 
rails  which  extend  from  the  embankment  crest.  A  gate  valve  is  also  provided 
on  this  outlet  pipe  near  the  downstream  toe.  Access  to  this  valve  is  through 
a  manhole,  the  cover  of  which  is  locked  in  place.  Neither  valve  was  operated 
during  the  inspection.  The  discharge  end  of  the  pipe  is  located  just  beyond 
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the  toe.  Only  the  top  one  foot  of  the  concrete  headwall  is  visible  at  this 
point.  The  outlet  is  partially  nuried  by  silt.  A  small  pool  of  stagnant 
water  is  adjacent  to  the  headwall.  The  discharge  channel  is  the  original 
streambed  cf  Racket  Brook. 

The  spillway  is  located  near  the  right  end  of  the  embankment.  The 
control  section,  which  is  slightly  upstream  of  the  centerline  of  the  dam,  is  a 
sharp-crested  weir.  The  plans  tor  this  spillway,  dated  1953,  show  that  the 
weir  was  to  be  a  triangular  section  of  concrete  with  a  6  inch  x  6  inch  angle 
imbedded  at  the  crest.  Presently  the  weir  is  covered  by  welded  steel  plates 
which  have  raised  the  crest  about  0.5  foot.  These  plates  are  in  fair  condi¬ 
tion  and  appear  secure.  The  approach  to  the  spillway  is  the  reservoir.  There 
are  no  obstructions  except  for  a  pile  of  mud  and  sticks,  which  have  been 
placed  against  the  upstream  side  of  the  weir  by  beavers.  The  spillway 
approach  wingwalls  are  cracked  and  deteriorating  in  two  places.  The  discharge 
channel  at  and  below  the  weir  is  a  converging,  rectangular  concrete  chute. 
Several  vertical  cracks  are  evident  along  the  side  walls;  however,  no  dis¬ 
placement  is  occurring.  This  channel,  which  is  in  otherwise  fair  condition, 
ends  beyond  the  toe  of  the  dam.  For  the  first  50  feet  beyond  the  end  of  the 
concrete  channel,  there  is  loose  stone  paving.  This  channel  joins  the  origi¬ 
nal  streambed  about  100  feet  beyond  the  stone  paving.  The  entire  portion  of 
the  spillway  discharge  channel  which  is  beyond  the  concrete  chute  is  obstruc¬ 
ted  by  brush  and  trees. 

d.  Reservoir  Area.  The  slopes  adjacent  to  this  reservoir  are  wooded  and 
relatively  flat.  A  pump  house,  which  is  used  to  withdraw  water  from  the  lake 
for  water  supply,  is  located  on  the  shoreline  approximately  1,000  feet 
upstream  of  the  dam.  Sedimentation  is  not  reported  to  be  a  problem. 

e.  Downstream  Channel.  The  initial  1,000  feet  of  channel  below 
Reservoir  No.  7  Dam  is  a  wooded  area  with  moderate  channel  and  side  slopes 
which  confine  the  flow.  Within  this  reach  are  two  abandoned  railroad  embank¬ 
ments  which  are  approximately  400  feet  and  550  feet  downstream  of  the  dam. 

The  first  embankment  is  about  25  feet  high  with  two,  3  foot  square  hand-placed 
rock  culverts.  The  second  fill  is  45  feet  high  and  has  a  single  hand-placed 
stone  culvert  4  feet  wide  x  5.5  feet  high.  At  the  end  of  this  reach  is  the 
pool  of  Carbondale  No.  4  Dam,  DER  No.  35-13,  a  high  hazard,  intermediate  size 
facility.  The  dam  for  this  impoundment  is  2,000  feet  beyond  this  point.  A 
Phase  I  inspection  of  this  structure,  dated  February  1979,  assessed  the  dam  to 
be  in  good  condition  and  the  spillway  rated  inadequate  (59%  PMF).  Subsequent 
to  that  inspection,  the  low  spot  on  the  embankment  was  raised.  This  increased 
the  spillway  capacity  to  about  72%  PMF.  Below  this  dam,  the  channel  of  Racket 
Brook  is  stee^  and  confined  through  woods  before  entering  Brownell  Reservoir, 
at  a  point  1,3  miles  downstream  of  Reservoir  No.  7  Dam.  US  Route  6  crosses 
Racket  Brook  approximately  700  feet  downstream  of  Carbondale  No.  4  Dam. 
Brownell  Dam,  DER  No.  35-12,  an  intermediate  size,  high  hazard  structure  is 
500  feet  downstream.  A  Phase  I  inspection  report,  dated  May  1978,  assessed 
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this  dam  to  be  in  good  condition  but  the  spillway  was  rated  seriously 
inadequate.  Subsequent  maintenance  work,  including  filling  the  low  area  of 
the  embankment,  has  resulted  in  an  increase  in  spillway  capacity  from  27%  to 
43%  of  the  PMF;  however,  the  spillway  is  still  rated  seriously  inadequate. 

Downstream  of  Brownell  Dam,  Racket  Brook  flows  through  a  wooded  area 
in  a  steep  and  confined  channel  before  passing  through  the  City  of  Carbondale 
and  joining  the  Lackawanna  River  3.1  miles  downstream  of  Reservoir  No.  7  Dam. 
US  Routes  6  and  106  cross  the  channel  0.2  mile  upstream  of  the  confluence  with 
the  Lackawanna  River.  At  this  point.,  Racket  Brook  is  confined  in  a  6  foot 
deep  x  25  foot  wide  stone  walled  channel.  Several  homes,  whose  first  floors 
are  6  feet  above  the  streambed,  are  located  adjacent  to  Racket  Brook  at  this 
point.  The  location  of  these  homes  with  respect  to  the  stream  creates  the 
potential  for  the  loss  of  more  than  a  few  lives  and  extensive  property  damage 
should  Reservoir  No.  7  Dam  fail.  Therefore,  a  high  hazard  classification  is 

warranted  for  Reservoir  No.  7  Dam. 

\ 

f.  Eva luation.  AThe  deficiencies  noted  during  this  inspection  are 
basically  maintenance  related.  The  operational  condition  of  the  sluice  gate 
and  valve  on  the  outlet  works  conduit  should  be  determined  and  repairs  made. 
The  upstream  gate  should  be  closed  and  the  downstream  valve  left  open  to 
prevent  pressure  within  the  pipe.  The  discharge  end  of  the  conduit  should  be 
cleared  of  obstructions.  The  deterioration  of  the  spillway  wingwalls  and 
discharge  channel  walls  should  be  repaired.  All  debris  should  be  removed  from 
in  front  of  the  weir,  as  well  as  with  all  trees  in  the  discharge  channel 
immediately  below  the  concrete  chute. ^ In  addition,  the  trees  should  be 
removed  from  the  left  end  of  the  dam,|Nand  the  low  areas  of  the  embankment 

should  be  backfilled  to  at  least  elevation  1803.3. 

\ 


7 


SECTION  4 


OPERATIONAL  PROCEDURES 

4.1  Normal  Operating  Procedure.  The  lake  is  normally  maintained  near  the 
spillway  crest,  elevation  1800.5.  The  lake  level  fluctuates  somewhat  due  to 
pumping  out  for  water  supply.  Inflow  in  excess  of  this  draft  is  allowed  to 
flow  over  the  spillway  crest. 

4.2  Maintenance  of  Dam.  The  reservoir  is  observed  daily  from  the  pump 
house.  Reports  on  the  condition  are  not  sent  to  the  owner  on  a  regular  basis; 
however,  periodic  water  level  readings  are  made.  Maintenance  of  the  facility 
is  done  basically  on  an  as  needed  basis.  The  spillway  has  become  clogged  and 
the  gate  valve  for  the  outlet  works  has  poor  access  on  the  upstream  side.  A 
few  trees  are  growing  at  the  left  end  of  the  dam.  No  formal  maintenance 
manual  exists. 

4.3  Maintenance  of  Operating  Facilities.  The  valve  and  sluice  gate  on  the 
outlet  works  pipe  have  not  been  opened  for  some  time.  The  upstream  sluice 
gate  has  poor  access  and  the  downstream  end  of  the  outlet  works  pipe  was 
submerged.  A  visual  inspection  of  the  downstream  end  of  the  outlet  pipe  could 
not  be  made.  Some  cracking  and  deterioration  of  the  spillway  walls  have 
occurred. 

4.4  Warning  System.  No  formal  warning  system  exists. 

4.5  Evaluation.  Maintenance  of  the  facility  appears  fair  due  to  the  condi¬ 
tion  of  the  upstream  outlet  works  gate  valve  and  spillway  entrance  and  walls. 
The  gate  valve  should  be  examined  to  determine  if  the  valve  is  still 
operational.  In  addition,  the  beaver  dam  which  has  clogged  the  spillway  and 
has  reduced  the  efficiency  of  emergency  spillway  should  be  removed,  and  the 
embankment  low  spots  should  be  filled  to  elev.  1803.3.  Formal  manuals  of 
operation  and  maintenance  are  recommended  to  ensure  all  needed  maintenance  is 
identified  and  performed  regularly.  In  addition,  a  formal  warning  system  for 
the  protection  of  downstream  inhabitants  should  be  developed.  Included  in  the 
plan  should  be  provisions  for  around-the-clock  surveillance  of  the  facility 
during  periods  of  unusually  heavy  precipitation. 


SECTION  5 


HYDROLOGIC/HYDRAULIC  EVALUATION 

5.1  Design  Data.  No  formal  design  reports  or  calculations  are  known  to  exist 
for  the  facility.  Design  drawings  of  the  dam  and  spillway,  dated  1953,  are 
shown  in  Appendix  E  of  this  report.  fhese  drawings  indicate  approximately  a  4 
foot  raising  of  the  embankment  and  new  spillway  to  be  built.  Spillway 
calculations  are  found  in  the  PennDER  files  and  indicate  a  discharge  capacity 
of  450  cfs. 

5.2  Experience  Data.  Records  of  reservoir  levels  and/or  spillway  discharges 
are  available  on  a  random  basis.  Daily  records  are  not  available;  however, 
the  reservoir  is  viewed  daily.  No  drawdowns  other  than  that  which  occurred  in 
1913  are  known.  During  that  time,  a  portion  of  the  embankment  was  replaced. 

No  other  records  of  past  performance  are  available. 

5.3  Visual  Observations.  On  the  date  of  the  inspection,  two  problems  were 
identified  that  may  prevent  the  facility  from  operating  safely  during  the 
flood  event.  As  noted  in  Section  4.5,  the  emergency  spillway  has  become 
partially  obstructed,  thereby  reducing  the  spillway  capacity.  Also,  the 
condition  of  the  outlet  works  and  the  uncertainty  that  he  gate  valve  and 
sluice  gate  operate  suggest  that  this  condition  should  be  examined.  See 
Appendix  A  for  the  field  sketch  of  the  facility  and  Appendix  C  showing  the 
problems  noted  above. 

5.4  Method  of  Analysis.  The  facility  has  been  analyzed  in  accordance  with 
procedures  and  guidelines  established  by  the  US  Army  Corps  of  Engineers, 
Baltimore  District,  for  Phase  I  hydrologic  and  hydraulic  evaluations.  This 
analysis  has  been  performed  using  a  modified  version  of  the  HEC-1  computer 
program  developed  by  the  US  Army  Corps  of  Engineers,  Hydrologic  Engineering 
Center,  Davis,  California.  Capabilities  of  the  program  are  briefly  outlined 
in  the  preface  contained  in  Appendix  D. 

5.5  Summary  if  Analysis. 

a.  Spillway  Design  Flood  (SDF).  In  accordance  with  the  procedures  and 
guidelines  contained  in  the  National  Guidelines  for  Safety  Inspection  of  Dam«> 
for  Phase  I  Investigations,  the  SDF  for  Reservoir  No.  7  ranges  between  the  1/2 
Probable  Maximum  Flood  (PMF)  and  the  full  PMF.  This  classification  is  based 
on  the  relative  size  of  the  dam  (small)  and  the  potential  hazard  from  failure 
to  downstream  development  (high).  Due  to  the  distance  to  downstream 
development  in  the  town  of  Carbondale,  PA  and  the  storage  of  the  downstream 
reservoirs,  Carbondale  No.  4  Dam  and  Brownell  Dam,  the  selected  SDF  for 
Reservoir  No.  7  was  the  1/2  PMF 

b.  Results  of  the  Analysis.  Reservoir  No.  7  was  evaluated  under  near 
normal  operating  conditions.  The  assumed  starting  lake  level  was  elevation 
1800.5,  the  spillway  crest.  For  this  study,  the  outlet  works  was  assumed 
blocked.  Flood  hydrographs  and  the  spillway  capacities  were  calculated  for 
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existing  and  modified  conditions  (removal  of  debris  at  the  entrance  of 
spillway,  and  fill  the  embankment  low  arete  to  eievation  1803.3). 

CFS 

Spillway  Capacity  at  Top  of  Dam 

Existing  324 

Modified  480 

SDF  (1/2  PMF)  peak  inflow  527 

The  overtopping  analysis  (using  HEC-1DB)  indicated  that  the  existing 
storage/discharge  capacity  of  Reservoir  No.  7  is  422  of  the  PMF  prior  to 
overtopping  the  embankment.  Under  1/2  PMF  conditions,  the  dam  is  overtopped 
for  2.6  hours  to  a  maximum  height  of  0.42  foot.  It  was  judged  that  under  1/2 
PMF  conditions  the  dam  would  not  fail;  therefore,  no  breach  analysis  is 
required . 

5.6  Spillway  Adequacy.  Under  existing  conditions,  Reservoir  No.  7  can 
accommodate  422  of  the  PMF  prior  to  overtopping  the  embankment.  Under  1/2  PMF 
(SDF)  conditions  the  dam  is  judged  not  to  fail,  the  spillway  is  rated 
inadequate,  but  not  seriously  inadequate.  If  the  debris  is  removed  from  the 
spillway  and  the  embankment  low  areas  filled  to  elevation  1803.3,  the  facility 
could  accommodate  582  of  the  PMF  prior  to  overtopping  the  embankment. 


SECTION  6 


STRUCTURAL  STABILITY 
6.1  Evaluation  of  Structural  Stability. 

a.  Visual  Observations. 

(1)  Embankment .  Reservoir  No.  7  Dam  is  an  earth  embankment  in  good 
condition.  It  is  reasonably  well  maintained,  but  requires  more  frequent 
maintenance  to  keep  small  brush  and  weeds  down.  The  upstream  face  is 
protected  by  hand-placed  riprap  approximately  15  inches  in  size.  No  signs  of 
seepage,  sloughing  or  instability  were  observed.  The  embankment  from  the  left 
abutment  to  the  spillway  has  a  crest  width  of  9  feet,  upstream  slope  of  IV: 
1.5H  and  a  downstream  slope  of  1V:2.7H.  Between  the  spillway  and  right  abut¬ 
ment  the  crest  is  14  feet  wide,  the  upstream  slope  is  1V:5H  and  the  downstream 
slope  varies  between  1V:8H  and  1V:11H.  A  small  natural  drainage  ditch  on  the 
right  reservoir  slope  discharges  onto  the  upstream  slope  of  the  right  abut¬ 
ment;  the  abutment  should  be  protected  against  erosion  at  this  point. 

(2)  Appurtenant  Structures.  Two  control  structures  exist  at 
Ueservoir  No.  7,  a  sharp  crested  spillway  and  an  outlet  works.  The  outlet 
works  consist  of  a  pipe  through  the  embankment,  approximately  100  feet  from 
the  left  abutment.  An  upstream  closure  structure  is  located  about  20  feet  out 
in  the  reservoir.  A  valve  is  also  located  on  the  downstream  slope  in  a 
concrete  structure  with  access  through  a  manhole.  A  concrete  headwall  is 
located  at  the  outlet  discharge,  but  a  pool  of  stagnant  water  prevented 
observation  of  the  outlet  pipe.  No  seepage  was  observed.  Near  the  right  end 
of  the  dam  is  a  30  foot  wide  concrete  spillway  channel.  The  weir  consists  of 
steel  plates  fashioned  as  a  sharp  crested  weir.  Beavers  have  raised  the 
height  of  the  spillway  crest  by  constructing  a  dam  against  the  upstream  face 
of  the  weir.  This  beaver  dam  should  be  removed.  The  concrete  spillway 
channel  carries  the  water  beyond  the  downstream  embankment  toe  before 
discharging  into  a  channel  with  riprap.  Several  cracks  were  observed  in  the 
channel  walls  and  the  concrete  is  spalling  on  the  channel  bottom.  Both  of 
these  areas  require  repairs. 

b.  Design  and  Construction  Data. 

(1)  Embankment .  No  design  data  exists  for  the  original  embank¬ 
ment.  A  report  for  the  Water  Commission  of  Pennsylvania  in  1914  indicates 
that  the  dam  is  an  earthen  embankment,  250  feet  long,  with  no  cut-off  or  core 
walls,  a  10  foot  top  width  and  11  foot  maximum  height.  The  slopes  were 
irregular,  with  an  upstream  slope  of  1V:2.25H  and  a  downstream  slope  of  1V:2H. 

(2)  Appurtenant  Structures.  No  design  data  exists  for  the  original 
structures.  The  existing  blow-off  pipe  or  outlet  works  was  installed  about 
1913  or  1914.  A  single  blueprint  exists  for  the  outlet  works.  The  outlet 
works  consist  of  a  10  inch  Cl  pipe  regulated  by  an  upstream  sluice  gate  that 
is  operated  from  a  concrete  pier  in  the  reservoir.  A  valve  is  also  located  at 
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the  downstream  toe  of  the  embankment  in  a  concrete  vault.  The  small  wasteway 
near  the  right  end  of  the  dam  had  no  design  data.  The  wasteway  was  replaced 
sometime  after  1952  with  the  present  spillway  for  which  design  drawings  are 
available.  The  drawings  indicate  that  the  spillway  is  a  reinforced  concrete 
structure  with  6  foot  cutoff  walls  at  the  centerline  of  dam  and  at  the  down¬ 
stream  end  of  the  concrete  spillway  channel. 

c .  Operation  Records.  None . 

d.  Pos t  Construction  Changes.  Since  the  1914  report  for  the  Water 
Commission  of  Pennsylvania,  several  changes  have  been  made.  The  small 
wasteway  near  the  right  end  of  the  embankment  was  replaced  with  the  present 
spillway  sometime  after  1952.  The  embankment  was  also  raised  by  several  feet. 

e.  Seismic  Stability.  The  dam  is  located  in  Seismic  Zone  1.  Prom 
visual  observations,  the  dam  is  considered  to  be  statically  stable. 

Therefore,  the  seismic  stability  is  considered  adequate. 


SECTION  7 


ASSESSMENT  AND  RECOMMENDATIONS 


7.1  Dam  Assessment. 

a.  Safety.  The  visual  inspection  and  review  of  available  derlgn  and 
construction  data  indicate  that  Reservoir  No.  7  Dam  is  in  fair  condition.  In 
accordance  with  the  guidance  provided,  the  Spillway  Design  Flood  (SDF)  ranges 
between  1/2  the  Probable  Maximum  Flood  (PMF)  and  the  full  PMF.  Based  on  the 
distance  to  the  nearest  downstream  development,  and  the  storage  of  downstream 
reservoirs,  the  SDF  selected  for  this  facility  was  the  1/2  PMF. 

The  hydrologic  and  hydraulic  computations  indicate  that  the  combina¬ 
tion  of  reservoir  storage  and  spillway  discharge  capacity  will  pass  42Z  of  the 
selected  SDF  prior  to  overtopping  the  embankment.  The  dam  was  judged  not  to 
fail  under  1/2  PMF  conditions.  Therefore,  in  accordance  with  the  criteria 
outlined  and  evaluated  in  Section  5.5,  the  spillway  for  Reservoir  No.  7  Dam  is 
considered  to  be  inadequate,  but  not  seriously  inadequate. 

b.  Adequacy  of  Information.  The  design  and  construction  data  contained 
in  PennDER  files,  in  coninnction  with  data  collected  during  the  recent  visual 
inspection,  are  considereu  to  be  adequate  for  making  a  reasonable  assessment 
of  this  dam. 

c.  Urgency .  The  recommendations  presented  below  should  be  implemented 
without  delay. 

d.  Necessity  for  Additional  Studies.  The  results  of  this  inspection 
indicate  a  need  for  additional  detailed  hydrologic  and  hydraulic  studies  by  a 
qualified  professional  engineer  to  further  evaluate  the  need  for  additional 
spillway  capacity  for  this  dam.  Alternatively,  removal  of  the  debris  clogging 
the  spillway  crest  and  raising  the  embankment  low  area  to  elevation  1803.3 
would  provide  58%  of  the  recommended  spillway  capacity. 

7.2  Recommendations . 

1.  The  owner  should  immediately  retain  a  qualified  professional  engineer 
to  perform  detailed  hydrologic  and  hydraulic  studies  to  determine  remedial 
measures  necessary  for  providing  adequate  spillway  capacity  for  this  facility, 
unless  action  noted  in  paragraph  7. Id  above  is  taken  to  provide  adequate 
spillway  capacity. 

2.  The  spillway  wingwalls  and  discharge  channel  walls  should  be  repaired 
and  all  debris  cleared  from  in  front  of  the  spillway  weir  and  from  the  dis¬ 
charge  channel. 

3.  The  operational  condition  of  the  outlet  works  should  be  determined 
and  necessary  maintenance  performed,  including  clearing  the  obstructions  from 
the  discharge  end  of  the  conduit. 
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4.  The  trees  should  be  cleared  from  the  left  abutment  arc*. 

j.  The  right  abutment  area  should  be  protected  from  erosion  at  the  dis¬ 
charge  point  of  a  natural  drainage  ditch  on  the  reservoir  slope. 

6.  A  formal  surveillance  and  downstream  emergency  warning  system  should 
be  developed  for  use  during  periods  of  heavy  or  prolonged  precipitation. 

7.  An  operatic  i  and  maintenance  manual  or  plan  should  be  prepared  for 
use  as  a  guide  in  the  operation  and  maintenance  of  the  dam  during  normal  and 
emergency  conditions. 

8.  A  schedule  of  regular  inspection  by  a  qualified  engineer  should  be 
developed. 
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EMBANKMENT 


OUTLET  WORKS 
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Ilownst  roam  hazard  aroa  looking  upstream  I  rum 
Route  6  bridge  ('3.0  miles  d/s). 


PREFACE 


The  modified  HEC-1  program  is  capabla  of  performing  two  basic 
types  <>f  hydrologic  analyses:  1)  the  evaluation  of  the  overtopping 
potential  of  the  dam;  and  2)  the  estimation  of  the  downstream 
hydrologlc-'hydraullc  consequences  resulting  from  assumed  structural 
failures  of  the  dam.  Briefly,  the  computational  procedures  typically 
used  in  the  dam  overtopping  analysis  are  as  follows: 

a.  Development  of  an  inflow  hydrograph(s)  to  the  reservoir. 

b.  Routing  of  the  inflow  hydrograph(s)  through  the  reservoir 
to  determine  if  the  event (s)  analyzed  would  overtop  the  dam. 

c.  Routing  of  the  outflow  hydrograph(s)  from  the  reservoir 

to  desired  downstream  locations.  The  results  provide  the  peak  dia- 
charge(s),  time(s)  of  the  peak  discharge (s) ,  and  the  maximum  stage(s) 
of  each  routed  hydrograph  at  the  downstream  end  of  each  reach. 

The  evaluation  of  the  hydrologic-hydraulic  consequence  resulting 
from  an  assumed  structural  failure  (breach)  of  the  dam  is  typically 
performed  as  shown  below. 

a.  Development  of  an  Inflow  hydrograph(s)  to  the  reservoir. 

b.  Routing  of  the  inflow  hydrograph(s)  through  the  reservoir. 

c.  Development  of  a  failure  hydrograph(s)  based  on  specified 
breach  criteria  and  normal  reservoir  outflow. 

d.  Routing  of  the  failure  hydrograph(s)  to  desired  downstream 
locations.  The  results  provide  estimates  of  the  peak  discharge(s) , 
tine(s)  to  peak  and  maximum  water  surface  elevations  of  failure 
hydrographs  for  each  location. 
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(1)  HYD ROMETEORO LOG  _  REPORT  -  </0,  U.  S.  Army  Corps  of  Engineers,  1955. 

(2)  Hydrologic  zone  defined  by  Corps  of  Engineers,  Baltimore  District,  For 
Determination  of  Snyder  Coefficients  (Cp  and  C  ). 


(3)  Snyder  Coefficients 

(4)  L  ■  Length  of  longest  watercourse  from  dam  to  basin  divide. 

LCfl  *  Length  of  longest  watercourse  from  dam  to  point  opposite  basin 
centroid. 
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geology 


GENERAL  GEOLOGY 


Bedrock  at  Reservoir  No.  7  dam  is  the  Duncannon  Member  of  the  Catskill 
Formation.  It  is  interbedded  red  and  gray  sandstone,  red  siltstone  and  red 
mudstone.  The  sandstone  is  fine  and  very-fine  grained,  silty,  poorly  sorted, 
micaceous,  and  locally  conglomeratic.  The  rock  is  well  bedded,  medium-thick 
to  massive  with  both  planar  and  cross  bedding.  Joints  are  well  developed  in  a 
blocky  and  tabular  pattern,  generally  closely  spaced  (2  inches  to  2  feet) 
except  widely  spaced  in  mudstone,  open,  narrow  and  steeply  inclined  to 
bedding.  Rock  exposures  are  slightly  weathered  to  a  shallow  depth;  weathered 
surfaces  are  hackly  except  smooth  on  mudstone.  Fragments  are  blocky,  2  inches 
to  2  feet  with  a  thin  overlying  mantle.  A  thin  glacial  till  may  be  present 
but  top  of  rock  appears  to  be  close  to  the  surface. 


Legend 

(Bedrock) 

Dcd  CATSKILL  FORMATION,  DUNCANNON  MEMBER  -  Grayish-red  sandstone, 

siltstone,  and  claystone  in  fining-upward  cycles;  conglomerate  occurs 
at  base  of  some  cycles. 


Dck  CATSKILL  FORMATION  UNDIVIDED  -  Succession  of  grayish-red  sandstone, 

siltstone,  and  shale,  generally  in  fining-upward  cycles;  some  gray 
sandstone  and  conglomerate. 


1 


LLEWELLYN  FORMATION  -  Gray,  fine-  to  coarse-grained  sandstone, 
siltstone,  shale,  conglomerate,  and  numerous  anthracite  coals  in 
repetitive  sequences. 


p  POTTSVILLE  GROUP  -  Gray  conglomerate,  fine-  to  coarse-grained 

sandstone,  and  siltstone  and  shale  containing  minable  anthracite 
coals.  Includes  three  formations.  In  descending  order:  Sharp 
Mountain— conglomerate  and  conglomeratic  sandstone;  Schuylkill— 
sandstone  and  conglomeratic  sandstone;  Tumbling  Run — conglomeratic 
sandstone  and  sandstone.  ~ 
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